was higher than T5 (1: 7.75) but in terms of infestation control and total yield T5 was higher than T6.
Removal and destruction of affected branches, killing the grubs with a stiff wire or closing hole with mud are some measures suggested for the control of the pest (Nayar et al. 1989) . But in Bangladesh no effective management practice against the trunk borer has so far been developed or recommended. Keeping this in view, the present study was undertaken and designed to evaluate the effectiveness of some non-chemical and chemical control methods and identify the best method in terms of effectiveness and economic analysis for the management of the jackfruit trunk borer.
MATERIAL AND METHODS
The field experiment was conducted at farmer's jackfruit orchard in Kapasia Upazila under Gazipur district of Bangladesh during [2009] [2010] . The experiment was laid in Randomized Block Design (RBD), with six replications and ten treatments. One jackfruit tree was considered as one replication of a treatment. Around 20 to 30 -year old infested trees were used. The treatments were: T 1 = injection of petrol into the hole by using syringe + sealing of the hole with Bordeaux paste; T 2 = injection of petrol into the hole + sealing of the hole with cow dung; T 3 = injection of kerosene into the hole + sealing of the hole with bordeaux paste; T 4 = injection of kerosene into the hole + sealing of the hole with cow dung; T 5 = placing aluminium phosphide into the hole + sealing of the hole with Bordeaux paste; T 6 = placing aluminium phosphide into the hole + sealing the hole with cow dung; T 7 = injection of dursban 20 EC @ 2ml/ litre water into the hole; T 8 = injection of cypermethrin (Ripcord 10 EC) @ 1ml/ liter water into the hole; T 9 = inspection of orchard at 15 days interval + cutting open the tunnel with help of chisel and sharp haft knife + hooking the hole by sharp iron rod; and T 10 = untreated control. Each treatment was applied twice in a year. The following observations were made: external features of the holes, the frass on the ground, the fresh bleeding sap around the holes and the number of fresh holes. The hole was counted at 2m height of each trunk from the soil level. The performance of each treatment was explained in terms of healing hole and recovery of the damage of infested trees, increase of yield over control and the Benefit-Cost Ratio (BCR). The efficacy of different treatments were grouped into four classes (I, II, III and IV) to represent the state of larval activity, with corresponding values (v) of 3, 2, 1 and 0 to calculate the degree of control (Sheng-ying et al., 2009 Calculation was done by using the following formula: v Degree of control (%) = ------X 100.
3 Mean value of the control -Mean value of the treatment Reduction of infestation over control
The data were analyzed through MSTAT-C software in single factor Randomized Complete Block Design (RCBD), and Duncan's Multiple Range Test (DMRT) was used to separate means. Table 1 shows the efficacy of different management treatments on trunk borer infestation. The number of healed hole per tree significantly (P<0.01) varied with the highest healed hole per tree (4.33) recorded in T 5 . The poorest performance shown by failure to healing hole/tree was in T 2 (3.50). T 5 ensured the larval death showing 100 % healing of oozing hole. A similar result has been reported using aluminum phosphide into the hole followed by putting stuff into the hole with wet mud that rendered 100 % control of infestation (CABI 2007 , Yang 2005 .
RESULTS AND DISCUSSION

Efficacy of different management practices on healing hole:
Percent degree of control of different management practices on trunk borer infestation:
The state of larvae changed constantly from the active state (IV) to death (I) under different treatments. Table 2 shows clearly the degree of control (M) of different treatments based on analysis of variance and DMRT comparisons. The statistically highest (p < 0.01) degree of control (M) was 83.33 % in T 5 followed by T 6 ,T 8 , T 9 , T 2 & T 7 , T 1 & T 3 , T 4 and T 10 . The test results revealed that aluminium phosphide had significant (p < 0.01) effect in controlling the trunk borer larvae in jackfruit trees.
Therefore, it may be concluded that aluminium phosphide can be applied as a suitable chemical to achieve a better control of the trunk borer larvae compared to other treatments in jackfruit trees. II (2) III (1) III (1) II (2) IV ( Liu et al. (1996) and Wang et al. (2004) who reached a conclusion that it was a slow process from the time of treatment applied to the death of the larvae. The treated larvae can change from the intermediate state II and III to their death or resume their activity and continue to do serious damage. Two scenarios to explain these findings are conceivable: either, the large volume of the tunnel leads to a low concentration of the hypertoxic phosphine, which means that the larvae do not die in a short period, but at the end all of the holes of the treated larval tunnels became blocked with Bordeaux paste or cow dung and the poisonous environment caused the death of the treated larvae. Aluminium phosphide provides a convenient and economically feasible method to control trunk borer larvae. In order to protect trees and reduce losses, physical and cultural control methods should be carried out before the emergence of larvae (Dickmann et al. 2001) .
Effect of different management practices on the yield of jackfruit: Different management practices caused significant (P<0.01) increase in yield (fruits/tree) of jackfruit over the untreated control and over the previous year (Table 3 ). The highest yield was recorded in T 5 .
Economic analysis of different management practices applied against the trunk borer infestation: Economic analysis of different management practices applied against trunk borer infestation on jackfruit trees is presented in Table 4 . The highest cost: benefit ratio (1: 10.21) was obtained in T 6 and the lowest (1: 0.88) in T 3 . According to economic analysis, the order of the best management practices is: T 6 > T 5 > T 7 > T 8 > T 9 > T 2 > T 1 > T 4 >T 3.
Fig. 1. Relationship between degree of control and yield
Relationship between degree of control (%) and yield: The relationship between the percent degree of control and increase in yield is presented in Fig. 1 . A linear regression was fitted which indicated a positive linear trend between percent degree of control and increased yield. The regression equation was y = a + bX, where y = yield, a = 7.2211, b = 0.0542 and X = degree of control. The contribution of the regression (R 2 = 0.6639) was 66 %. 
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